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Introduction
The last 60 years have seen the development of many Science & Technology parks, following the creation of Silicon Valley. In the US, the Stanford science park was the result of an incubation process that had begun decades earlier within the university and served as a location for firms that wished to keep close ties with their source of origin (Etzkowitz, 2002) .
Nowadays almost every city of a certain size and importance (especially those with at least one college) has a science and/or technology park (IASP, 2015) that can contribute to achieving a certain level of institutional organization in that city or region. This allows innovation systems like the Triple Helix to achieve a sustainable urban transformation (Zouain and Plonsky, 2015) and to reconcile the three dimensions of sustainability: social, economic and environmental (Veiga and Magrini, 2009) . Science parks represent a popular policy tool to enhance knowledge-based regional development (Van Geenhuizen and Soetanto, 2008) .
Science and/or Technology Park (STP)
1 , is a term used to describe different attempts to promote the development of entrepreneurship through the establishment of knowledgebased companies. The main goal of a STP is the conjunction of the economic and intellectual resources of a region, in order to improve and maximize the business conditions of existing companies and concentrate knowledge in one place.
In Brazil, a "meta-innovation system" emerged (Etzkowitz, de Mello & Almeida, 2005) shifted its focus to promoting incubators. With the spread of the Internet bubble to Brazil at the dawn of this century, the growth of the incubator movement sparked a renewed interest in the establishment of science parks that included an incubator, as well as spin-off and corporate R&D labs. Good incubation practices and lessons learned were drawn from incubators in some developing countries (Lalkaka, 2003 and .
A study published by The Support Center for Technological Development (CDT/UnB, 2014) reported 80 park initiatives-24 in the project stage, 28 being implemented and 28 already in operation-spread throughout the country's regions, with the greatest concentration in the southeast and south. This is probably due to the concentration of the academic technical-scientific production in the area, as well as its industrial and economic importance (Severo et al., 2011) . According to The Gaucha Network 1 The term "Science Park" is more frequent in Europe, while the term "Research Park" is more frequent in the USA, and the term "Technology Park" is more frequent in Asia (Link and Scott 2007, p. 661) . The rest of this document will use SPTs indistinctly as a generic term that includes all types of initiatives.
of Business Incubators and Technology Parks (REGINP, 2014) , in 2014 the region had twenty incubators and nineteen technology parks (four consolidated and fifteen in the implementation phase). The emergence of technology parks in Rio Grande do Sul (RS) was mainly a consequence of the Porto Alegre Technopolis Program. Launched in 1995, it was created with a local and regional development approach, through coordinated actions from nine different institutions representing the government, the academy, labor organizations (unions), business organizations and civil society. These associates have invested in the development of a business culture in their institutions and have worked vigorously to create an adequate innovation environment (Zen and Hauser, 2005) .
The main goal of this research is to verify, through a case study, how an awardwinning technology park has been managing the criteria of the Cabral-Dahab paradigm (Cabral, 1998a, 19998b) . This paradigm has been used to evaluate science parks, technology parks, business incubators and other similar organizations (Cabral, 2004; Cabral y Dahab, 1998) . First of all, the criteria formulated in the Cabral-Dahab paradigm are presented as theoretical propositions, prioritized by Sanni, Egbetokun and Siyanbola (2010) , for a successful technology park. Subsequently the foundation and historical evolution of Tecnosinos are analysed, then the progress of the park is examined based on the ten criteria of the paradigm. Finally, we elaborate conclusions in relation to these criteria in order to have a better knowledge basis of an important part of the system mentioned above.
Method
Given the declared objective of this work, we determine to elaborate a single case study investigation of Tecnosinos: Technology Park of São Leopoldo, and the managementinteraction provided by The University Do Vale Do Río Dos Sinos (UNISINOS), which identifies itself as a "research university" (Altbach, 2009) , and an "entrepreneurial university" (Clark, 2006) . Tecnosinos has a total area of 250,000 m2, where 75 companies coexist, working in diverse market segments. Most of these companies work in the area of information technologies (Jornal VS, 2013; Kakuta, 2010) . Tecnosinos is located in the municipality of São Leopoldo, in the metropolitan region of Porto Alegre, Brazil. The development of Tecnosinos has occurred due to the participation of a variety of actors. The most critical start-up phase happened some time ago, and the park is currently in the mature phase (Kirk and Catts, 2004 participating in the various university entrepreneurship and innovation programs were interviewed. Secondary data were obtained through internal documents provided by the various agencies of both the park and the university, as well as their respective websites.
Historical data were collected from journals, books and dissertations.
Data were organized and analysed utilizing the content analysis method (Bardin, 2002) , performed in three phases: pre-analysis, material exploration and treatment of the results. Pre-analysis is the phase in which initial ideas are organized and systematized producing the choice of documents to be submitted to analysis as well as the formulation propositions -these were based on the model proposed by Sanni et al., (2010) . Material exploration involves both coding and semantic categorization operations, based on previously formulated rules. Treatment, inference and interpretation of data occur when the elements are treated so as to be significant and valid. The decoding and interpretation of the findings were defined by semantic categories, classified after the transcription of the interviews for thematic analysis. Sanni et al. (2010) , reorganized and prioritized the "Cabral-Dahab Management
Prioritized Cabral-Dahab paradigm for the Management of a Technology Park
Paradigm." Their model includes a four-phase development process of a STP: launch, growth, maturity and diversification (Kirk and Catts, 2004) In May of 1998, the construction of the technological complex began; the plan was to accommodate a technology incubator, a technology institute and a company condominium:
UNISINOS was in charge of the executive management of the complex. Just over one year (ACIS, 2013: 8-9) . (ACIS, 2013: 23) .
In this way, the technology park can contribute to the knowledge development of the region of Porto Alegre-São Leopoldo.
3. Tecnosinos has a clear identity, expressed by the park's name and logo. The identity of the park has to do as much with the symbolic aspects represented by its name and logo, as with its focus areas. The name and logo express a great deal in terms of identity, mentioning that it is a technology park and where it is located (see Figure 1) . The name and logo do not show the connection with the main interest areas (five) of the park and the association with UNISINOS. This may be due to the great diversity of key areas, which complicate the design of a logo and a name that can cover all the areas. incorporating component production, especially semiconductors; increasing production scales; and participating and taking advantage of the opportunities generated by existing or emergent Global Value Chains. Due to its importance for the development of electronic chains, component production for semiconductors is considered the "great challenge for
Brazilian industrial policy" (Bampi, 2009: 21) .
One important aspect of science park identity is the cognitive distance between its key areas. Nooteboom et al (2007) explain the importance of a certain approach with the term cognitive distance. An optimal cognitive distance is one in which the knowledge and experience that the actors have is similar enough to allow them to understand one another, but different enough to allow them to learn from each other as well. If we consider this, it is clear that a science park has to choose wisely which knowledge areas it intends to cover. At the same time, the region can develop its leadership position in these areas, because the objective of a park associated with a university is the creation of more and new knowledge in these niches. In the case of Tecnosinos, these areas can be divided into two groups of different cognitive distance: in the first group, Information Technologies (IT), Automation and Engineering, and Communication and Digital Convergence; in the second group, Functional Foods and Nutraceuticals, together with Socio-environmental Technologies and
Energy. The first group is historically more developed, as shown in section 2, in the university as well as in the park, and has a closer cognitive distance with enough connections for the people who work in these areas to learn from each other and even develop projects together. With regard to the second group, besides having a limited presence in the park, they have their differences and a bigger cognitive distance, which poses a development challenge for the university as well as the park and the pertinent institutions. Furthermore, Tecnosinos is accommodating a mixture of start-ups (Freire, 2011) and university spin-offs (da Luz and Sanchez, 2013) with more mature foreign companies that have ties to university institutes, with their research and development components (de Oliveira and Balestrin, 2015) .
The interaction between the start-ups installed at Tecnosinos for open innovation is due mainly to the complementarity that the park pursues: "…it is a rather common situation that a company from Tecnosinos, to satisfy a particular demand, outsources to two or three companies from the park," exemplifies the park director (BIA, 2010) . Regarding the interaction between the university and the industry, the park director comments that "UNISINOS prepares professionals from all the specialties of the park and we are continuously creating mechanisms to assure greater student participation in the companies."
Also, the university has participated in many projects associated with companies such as SAP, and also offers support from its Technology Transfer Office. Nevertheless, the collaborative research projects of the companies from the park and UNISINOS are emergent, and require developing strategies for an effective collaboration, as in the case of the strategic agreement with HT Micron: in addition to the company committing to invest 4% of its billing in research projects, at least half of this must be allocated for projects with UNISINOS. The initiative aims at the development of a scientific-technological infrastructure for semiconductor encapsulation. However, due to the university's lack of experience in this field, it will face a challenge in developing its capacity to absorb any knowledge related to this technology. The results provided by a study (de Oliveira and Balestrin, 2015) suggest that the absorbing capacity of UNISINOS can be improved through actions that influence this knowledge basis, the human resources related to the projects associated with this field, the organizational structure, and the inter-organizational relations that can improve this information. It was also found that the starting stages of the project, which involved readyto-use technology, required timely actions, which gave the university quick access to external knowledge. Subsequent stages, which include the development of new knowledge, require measures whose results will be generated over time, thus allowing the university to improve its absorbing capacity and enabling it to provide more elaborated knowledge. This is an area that will require special actions from the university to invigorate its technology-based entrepreneurship.
Reactors: Those actors involved in the location, preparation, building, management and expansion of the STP. long-term strategic planning matters (Guedes, 2013; Kakuta, 2012) .
Tecnosinos also has in UNISINOS
Tecnosinos has an executive director with a focus on external relations but that also has internal control through the coordinator of the UNITEC incubator. Four managers report to the coordinator. Each has a distinct responsibility: i) technology, marketing and external relations; ii) training (creation of competencies in the companies and funding searches); iii) project management, especially park development projects focused on government calls for tenders; and iv) legal and administrative relations with companies and coordination of the Talents program. Among the assignments carried out by the management team are generating, updating and executing the business plan according to the main stages of development (the current ones are presented on Table 2 ).
===== Table 2 : About here==============
The growth of Tecnosinos was financed mainly with public funding from a variety of federal and local sources in the first development stages of the science park; a task that is pending is to evaluate the economic sustainability of its long-term operations to determine whether it will require constant governmental support.
6. Tecnosinos as a whole has the capability to select or reject which firms will enter the park as long as their business plans are coherent with the science park identity (see section China and India), the ability to grow, the fact of being inside a university campus, the presence of some associates of the park as well as the beauty of the surroundings" (BIA, 2010).
The attraction policy of Tecnosinos is based mainly on:
 The good maintenance of the brand. Many companies are interested in it. This also refers to the dissemination of achievements in different media (magazines, newspapers, radio interviews and TV, as well as social media on the internet).
 "Anchor" companies that need providers and/or provide products for a particular sector; textile companies that require R+D associated with the university; Nestlé for example, which has research projects with ITT Nutrifor.
 Outdoor fairs and events, with companies and/or prospecting missions. They participate in the APEX Governmental Investment Attraction Agency, where they compete for bids to attract companies interested in entering the Brazilian market.
Nowadays it focuses on attracting photovoltaic and nutraceutical companies.
 New university spin-offs through the ROSER Award with the coordination and participation of UNISINOS' Curricular Axis of Entrepreneurship and Innovation, which supplements the university's different curricular programs.
 Regarding the criteria for a company's admission to the park, the requirements are:
o Belonging to one of the park's strategic fields.
o Doing part of their R+D in the part.
o Having a clean process (GreenTech Park) 3 .
o Agreeing to work together, or being willing to collaborate with other companies from the park.
o A business plan (requirement for start-ups and spin-offs), which will be evaluated by an ad hoc committee.
o For the consolidated companies: an employment impact and billing report.
It was also found that the collaboration work mentioned in the fourth bullet of these criteria was considered by the incubated companies to be one of the features that offered the greatest benefits, in competitive terms, when they were incubated in the park (Freire, 2011; de Oliveira, 2010) .
When tenants were asked what they valued in the park, one incubated company highlighted the environmental cooperation between companies, the ability to always stay on top of the incentive laws, government calls for tenders, training and other events that contribute to the company's growth. Another determinant factor for being installed in the park is "the technological environment that keeps the company from becoming isolated in a commercial building and allows it to be inserted into an environment where the air we breathe is technology, a factor that contributes to staying up-to-date technologically ….
[and] being inserted in a reputable Park such as Tecnosinos generates credibility with customers and suppliers." Nevertheless, it was detected that there are still gaps in some solutions offered by park, like the delay or inaccessibility of services at certain times or the lack of ability of some of the professionals who provide support to incubated companies. It also appears that "services are not run exactly the way they were promised at the time that we entered the incubation process" (an incubated company).
7. Tecnosinos has access to some qualified research and development personnel in the areas of knowledge in which the park has its identity. UNISINOS' Innovation and ''a community of manufacturing and service businesses located together on a common property. Member businesses seek enhanced environmental, economic, and social performance through collaboration in managing environmental and resource issues… The goal of an EIP is to improve the economic performance of the participating companies while minimizing their environmental impacts. Components of this approach include green design of park infrastructure and plants (new or retrofitted); cleaner production, pollution prevention; energy efficiency; and intercompany partnering. An EIP also seeks benefits for neighboring communities to assure that the net impact of its development is positive'' [Lowe, 2001: section 1.2] .
Technology Transfer Center (Nitt) is responsible for articulating research, development and innovation (RDI) services and solutions for companies and organizations through the technological institutes (ITTs), research laboratories, research groups and researchers, promoting technological development and innovation in the university and its partners.
Nevertheless, the ITTs' reach and experience are limited insofar as the institutes were created just a few years ago and it is unrealistic to expect them to constitute a sound source of scientific results to be used by industry in such a short period of time.
A technology park is based on intensive knowledge activities and, as a result, depends greatly on the availability of qualified human capital. Regarding the relations between
Tecnosinos and UNISINOS, they can be observed in three out of the five technology institutes (ITTs) 4 , as shown in Table 3 . Through these institutes, allied companies are provided with the necessary structures to carry out research according to their needs.
===== Table 3 . About here =====
The technology institutes are among the university's main representative actors for carrying out projects in alliance with companies; the areas that they cover become the main interest of these projects. Also, it is emphasized that the creation, planning and structuring of Points six and seven, which deal with the attraction and/or generation of companies to become residents of the park, show that there is a disproportionate balance in the types of businesses installed in the five focused areas of the park. There is also almost no university patenting and, consequently, scant transfer of technology from the university to companies and a low generation of university spin-offs in these areas. Although UNISINOS declared its intention to become a research university, it is far from it, at least in the focus areas of the park; the establishment of doctoral programs will be required in these areas and the subsequent production of innovative product or process technologies, with the associated industrial property, that can be transferred to companies. On this basis, the park will generate a virtuous circle for cluster development of companies in these areas as predicted by the triple helix theory.
Point nine refers to the incubation practices at Tecnosinos. Even though the park is working toward the CERNE certification, it has been delayed and the work is still at level two. We suggest the park authorities review good practices and lessons learned from incubators in some developing countries (Kirk and Catts, 2004; Lalkaka, 2003; Lalkaka, 2002) .
As can be seen from the Tecnosinos case, the prioritized criteria of the Cabral Dahab Science Park Management Paradigm are a very useful tool for managers, evaluators and funding agencies/companies in underdeveloped countries. 
